Agriculture is among the principal contributors of nonpoint source pollution, a major cause of impaired water quality (Puckett) . The study is conducted in Nebraska where the effects of agriculture on groundwater are of special concern. Groundwater provides irrigation for one-third of Nebraska's cropland and drinking water for almost all of the domestic water users.
In some areas, nitrate concentrations in wellwater samples have exceeded 10 mg/L, the maximum limit considered safe for human consumption (United States Environmental Protection Agency 1990). In an effort to control nonpoint source contamination of groundwater resources, Nebraska has pursued a combination of voluntary and regulatory approaches to change farm management practices (see Figure 1) .
One of the principal means for reducing nitrate contamination of groundwater from agriculture is to improve the efficiency of N fertilizer management. Soil and/or tissue N testing are important recommended practices in many project areas and are required in some regulated areas. N testing is an information technology that is designed to increase N fertilizer efficiency by more closely matching crop N needs with N fertilizer application, thereby leaving less N residual that could contaminate the environment. Studies by Bosch, Fuglie, and Keim; Shortle et al.; Morris and Blackmer; Blackmer, Morris, and Binford; and Bundy, Schmitt, and Randall have suggested that for many farms, N testing is likely to be profitable in the long run.
In the next section, policies for promoting 
Promoting Adoption of Farming Practices to Protect Water Quality
There are a number of policy approaches for reducing the environmental impacts of agricultural production. Abler and Shortle identified four general strategies to protect water quality from agricultural chemicals: (1) moral suasion and education; (2) direct regulation; (3) economic incentives; and (4) research and development. Moral suasion and education are based on the premise that farmers will voluntarily adopt pollution control practices if they are fully informed about the economic and environmental consequences of their current practices. Direct regulation can be implemented through either design standards (regulating the way farmers produce and manage their resources) or performance standards (regulating the quantity of observable pollution resulting from production).
Economic incentives may include taxes on inputs that contribute to pollution, fees on observable pollutants released, or subsidies to defray the costs of using pollution control practices. A long-term strategy for reducing environmental impacts of agricultural production is to encourage research and development of alternative production practices that result in less pollution.
In Nebraska, public policies to protect water quality have relied principally on the first two types of instruments: (1) moral suasion and education; and (2) direct regulation through design standards. The implementation of these policies is described in some detail below. A third approach, which is an example of moral suasion, is to "persuade" farmers to adopt better practices. The case for adoption may be that the practices are needed for the "public good" because of the risks associated with water quality degradation. This approach implies that farmers' objectives may be changed by education so that they derive more satisfaction from reducing pollution, and hence they may be prepared to sacrifice profits for environmental 
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In equation (2), a and p measure the effect of the policy variables on the probability that a farmer with characteristics Z will adopt the new technology.
The second level of the policy's effectiveness is to determine how adoption of the N test affects actual N management decisions. The sample points corresponded to the National Resource Inventory (conducted quinquennially by the Soil Conservation Service) so information on soil characteristics of the field was also available. Because the unit of observation was the field containing a sample point, a weighting scheme was devised to make the sampled observations representative of the areas surveyed. Each observation was assigned a weight equal to the inverse of the probability of the field being selected times the acres of the field containing the point. Observations were weighted by this factor for all the statistical analyses conducted in this study.
Fields that were planted to corn in either 1990 or 1991 were selected for the analysis of the adoption and use of N testing for N fertilizer management. Corn is the major user of N fertilizer in the United States (Vroomen and Taylor) . A field was included in the data only once in order to avoid serial correlation. If a field was planted to corn in both 1990 and 1991, 'Equation (3) is estimated separately from equation (2). Although in equation (3) we are considering a subset of the population considered in equation (2), there is no sample selection bias because the population being evaluated in equation (3) is the population of N test adopters.
2The rest of the sample points either fell in nonagricultural areas or inaccessible areas (12 percent), were screened out because multiple points fell on the same farm (1) and (2)) include farm sales as a measure of farm size, tenure status, education, farming experience, whether the farmer had crop insurance (a proxy for risk aversion), previous cropping history, previous manuring, whether the field was irrigated in the past three years, and land quality characteristics. Previous cropping history and manuring may affect the level of soil N available for the current crop. N testing may be one way to reduce this uncertainty. LEGUME is a dummy variable indicating whether the previous crop was a legume (e.g., soybeans or alfalfa). MANURE measures whether the field received an application of manure during the previous three years.
Five variables are used in this study to measure various aspects of soil quality. Soil texture (the size of mineral particles) has a critical influence on water and nutrient retention, and is measured by a dummy variable for sandy soils. Sandy soils have large particle size, and therefore a low water and nutrient retention ability. Soil reaction (pH) can influence cation exchange capacity. Cation exchange capacity is 3Two other counties in the study area had regulated cropland, but no sample observations in the subset of farms considered here. SALEI Gross annual farm sales < $100,000 (l=yes; 0=no). SALE2 Gross annual sales between $100,000 and $250,000 (l=yes; 0=no). SALE3 Gross annual sales > $250,000 (l=yes; 0=no). OWNER Sample field owned by farm operator (l=owned; 0=rented). CROPINS Farmer had insurance for crops grown in field (l=yes; 0=no).
IRRIG Field irrigated in past three years (l=yes; 0=no). MANURE Manure applied to field or field pastured with livestock in past three years (l=yes; 0=no). LEGUME Legume grown in field the previous season (l=yes; 0=no). from the estimates. From the probit model, the probability of adoption for a farm is given by I(DY). If the predicted probability of adoption is greater than 0.5, then the model is said to predict adoption for this farm. If the predicted probability is less than or equal to 0.5, then the model predicts nonadoption. The bottom of Table 3 may have greater potential to reduce costs on these farms (Bosch, Fuglie, and Keim) . Fields that received a manure application were also significantly more likely to be N tested. One difficulty farmers face in properly crediting the N content of manure applications is uncertainty about the quality of manure being applied (Legg) . N testing in these cases may help reduce this uncertainty by providing information concerning how much mineralized N is available in the soil.
More highly educated farmers, renters, and farmers with crop insurance were more likely to use N testing. Note that the coefficients on the education variables (HSCHOOL and COLLEGE) compare the probability of adoption to that of an individual with less than a high school education. Two policies to promote practices beneficial to water quality were evaluated for a study area in Central Nebraska: (1) regulation (design standard); and (2) a combination of incentives including education, technical assistance, and cost sharing. Policy effectiveness was measured in two parts: (1) whether farmers subject to regulation or voluntary incentives were more likely to test for soil N; and (2) whether they were more likely to use the information as [ Received February 1994 . Final version received August 1994 
